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Abstract
The paper concerns which sustainability-oriented Functional Products (FP) customer values companies, who also provide products and 
services, consider as important to communicate to customers when offering or planning to offer FP. Currently, the manufacturing industry is 
showing increasing interest in adding offerings based on additionally complex business models as opposed to merely offering products and 
services. This is considered necessary if companies are to continue to be able to innovate and stay competitive and profitable in global 
competition. A considerable focus is directed towards performance- or result-based business models. FP is one such business model, where the 
provider offers a function to customers at an agreed-upon level of availability, productivity or efficiency. FP comprise the following four main 
constituents: hardware, software, service support system and management of operation, which together deliver value to customers on a long-
term basis. The paper proposes a set of FP sustainability-oriented customer values which are categorized according to the sustainability aspects: 
economic, ecological and societal, and the set is further analyzed from a regulatory and legal perspective.
© 2016 The Authors. Published by Elsevier B.V.
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1. Introduction
A current trend among manufacturing corporations is to 
incorporate service offers and soft parts into regular product 
offers and also to extend the providers’ ownership of the 
product throughout the entire product lifecycle. This move is 
considered both a business opportunity and a requirement 
from customers in order for them to be able to focus on their 
core business and processes. There are a number of 
additionally complex business models, as opposed to merely 
selling products and services, such as performance- or result-
oriented business models which may be used to stay 
innovative, competitive and profitable over time in global 
competition.  One example of such a business model is 
Functional Products (FP), which is further described below. 
Based on an empirical study involving five companies, this 
paper concerns which sustainability-oriented customer values 
may be of interest to communicate to customers when 
offering or contemplating an FP offer. The concept of FP [1-
4], incorporates hardware, software, service-support system 
and management of operation into a combined effort 
providing a function to customers with an agreed-upon level 
of availability, improved productivity or efficiency. 
Throughout the FP lifecycle, operation of the FP must be 
managed, further developed and optimized, since the intent 
with FP is to optimize the long-term value for both the 
customer and the provider i.e., to create a sustainable win-win 
situation [5-7]. Further, the concept of FP has similarities 
with, e.g., Functional Sales (FS) [8], Extended Products [9], 
Total Care Product (TCP) [1], Product-Service System (PSS) 
and Industrial Product-Service Systems (IPS2) [10, 11], 
Servicizing [12], Service Engineering [13], Servitization [14]
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or Through-life Engineering Services (TES) [15] in the sense 
of increasing the focus on soft parts such as services, 
knowledge, and know-how additionally offered. The FP, 
originating from hardware aspects, has most commonalities 
with PSS/IPS2, TCP, TES and FS, adding, however, 
additional complexity development-wise. 
Relevant in this context is that Parida et al. [16] posit that 
successfully selling functions or products with integrated 
services, rather than products with added services, is more 
profitable for the provider. The FP lifecycle, whose contracts 
for customer instances can range up to 30 years, contrasts 
significantly from offering the same hardware and software as 
a product with services. Some of the significant differences 
are that the provider retains the ownership, takes on risks and 
responsibilities which are transferred from the customer, and 
further co-creates value together with the customer. In 
addition, as the provider is compensated for providing a 
function, the provider needs to honor the agreed-upon level of 
availability or contract parameter specified in an optimal 
manner. This requires that the provider can monitor the 
function and predict minor problems before major problems 
occur and, preferably, act in a proactive rather than a reactive 
manner when a problem or breakdown is a fact. When 
offering a product with services, commonly, the aftermarket is 
very important, with sales of, for instance, spare parts, need 
for repair and re-furbishing, updates or remanufacturing, and 
regular or planned service or maintenance in order to generate 
revenue and profit for the provider. The provider has to ensure 
that the customers are content with the amount of effort and 
money needed to be spent to keep the product operating until 
its lifecycle ends; otherwise, the customer will likely seek a
new provider next time. When offering a function, the 
provider wants, instead, to optimize the replacement of 
components or parts, remanufacturing, and repair or service,
so that it is conducted on a need-basis and preferably not 
(long) before it is necessary. This minimizes, or rather 
optimizes, the replacement of parts, and repair or service 
measures conducted [17-18]. An effect of this is smaller 
sustainability footprint and handprint as well as optimization 
of the length of the FP lifecycle. Further, as this is a very 
important aspect for the provider to be able to stay profitable 
and uphold the wanted win-win situation with the customers, 
the FP hardware, software and service-support system should 
be developed with an adequate level of reliability and 
maintainability in mind. 
The current research on the FP sustainability-oriented 
customer values is rather scarce, except for Lindström et al. 
[19], who outline how sustainability-oriented customer values 
relate to management of operation, and Karlsson et al. [17],
who bring up some economic and ecology-related customer 
values using a visionary perspective. In addition, Reim et al. 
[20] look at risks related to the sustainable creation, delivery 
or capturing of value during different stages of the FP 
lifecycle.
Currently, there is a lack of literature addressing 
sustainability-oriented FP customer values. Although several 
relevant FP customer values have already been covered in 
literature, these papers do not focus on sustainability-oriented 
FP customer values. Thus, the research question addressed in 
this paper can be formulated as: which sustainability-oriented 
customer values are of interest for providers and customers
during planning, design, development, marketing and sales of 
FP? The purpose of the paper is to propose a set of 
sustainability-oriented FP customer values which can be 
applied by FP providers and customers in the manufacturing 
industry as well as by researchers. The set of customer values 
proposed is categorized according to the EU sustainability 
aspects [21]: economic, ecological, and societal, and further 
analyzed from a regulatory and legal perspective.
2. Related work
As many products or other offers including hardware are 
often used longer than anticipated and, in particular, if they are 
expensive and hard to replace or upgrade with new versions 
[22], all sustainability aspects become important. The lifecycle 
and asset management including obsolescence management 
[cf. 23] suddenly become very important and must necessarily 
be considered, together with additional sustainability aspects 
and values, preferably from the very start of the initial 
business planning and early design stages.
Recent research on sustainability-oriented customer values 
within the FP context includes, for instance, the following 
values: total-care [1], productivity and agreed-upon level of 
availability [24], long-term and sustainable management of 
operation [19], paying for delivered function only and risk 
transfer to provider [17], and risk management [20], which are 
considered essential by manufacturing companies. Further, 
PSS/IPS2 literature proposes additional sustainability-oriented 
values such as:  higher quality, asset management, effective 
utilization, less administration and monitoring, as well as less 
environmental impact and improved sustainability [25], 
agreed-upon level of availability or result, eco-efficiency and 
performance improvement [11], remanufacturing system [26], 
various payment schemes, different schemes of product use,
sustainable lifestyles and repair instead of throw-away [27]. In 
addition, Mont [27 p237] posits that successful PSS “will 
require different societal infrastructure, human structures and 
organizational layouts in order to function in a sustainable 
manner”, which suggests that a lot of things surrounding PSS 
may need to change for them to reach full potential. Thus, the 
emerging literature indicates some customer values that are 
important or of interest. However, the research listed above,
except for [19], indicating if the values are order-winners, 
order-losers or qualifiers, does not provide guidance on why 
the values are of importance for marketing and sales purposes.
In addition, to optimize the FP in terms of, e.g., availability 
level, service-support system, repairs, replacements, or 
remanufacturing, cooperation among FP providers, customers
and researchers is important for keeping an edge and enabling
the FP provider and customer to create value together and 
maintain a sustainable win-win situation [28-29]. Further, an 
increased focus on a function, with its customer values, allows 
for value-based selling (i.e., how to solve something and the 
result wanted) instead of pushing features and hardware 
component lists (i.e., what is needed to solve something)
when selling products, for instance. This makes it easier for 
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providers to differentiate FP offers based on customer values 
[30].
3. Research approach
The research approach employed in this study has been 
based on in-depth qualitative studies with 10 respondents 
representing five manufacturing companies. The empirical 
studies were conducted using semi-structured open-ended 
interviews [31-32] with respondents working for companies 
active in the Faste Laboratory at Luleå University of 
Technology, Sweden, which is a VINNOVA Excellence 
Centre focusing on FP Innovation. One additional company, 
Electrolux, which sells functional offers to customers, was 
also part of the empirical studies. Thus, the respondents were 
well aware of and knowledgeable regarding FP. The 
respondents were professionals responsible for marketing, 
services, strategy, development and sales at four international 
companies and one Swedish-based company: 
x Gestamp Hardtech AB (one respondent – manager tool 
design and development)
x Volvo Car Corporation (two respondents – product 
strategy and marketing directors)
x Volvo CE (two respondents – service marketing 
manager, advanced engineering engineer)
x Infrafone AB (four respondents – CEO, sales 
representatives)
x Electrolux (one respondent – regional category 
manager)
The purpose of having multiple companies with diverse 
focus was to ensure an advance in the understanding of the 
sustainability-oriented customer values that are communicated 
to customers during planning, design, development, marketing 
and sales of FP, considering the similarities and differences 
between the companies (cf. [33]). Although the companies 
have different offerings, they all face the common challenge 
of how to best design, develop, market and sell FP and/or 
similar concepts such as TES or PSS/IPS2, either as a provider 
in a partner consortium or as part of their own offerings. The 
companies are all manufacturing companies with roots in 
hardware development. However, additional complimentary 
components have been added to their customer offerings. 
What the additional components comprise and their weight or 
importance differs depending on industry and customer 
segments served. Some of the companies aim to increase their 
revenue from soft parts; i.e., services, knowledge or know-
how, as well as FP sold globally. Thus, the FP planned or 
currently offered by the companies vary and have different 
emphasis on the composition of hardware, software, service 
support system and management of operation.
Initially, semi-structured interviews were used, with open-
ended questions [31-32] allowing the respondents to give 
detailed answers and the possibility to add extra information 
where deemed necessary [34]. The duration of the interviews 
was between two and three hours. In order to reduce response 
bias, the respondents came from various parts of the 
organizations as well as different levels i.e., strategic, tactical
and operational units. The EU’s [21] sustainability aspects 
i.e., economic, ecological and societal, were used to structure 
the customer values in order to facilitate a better 
understanding of their importance and how they can best be
communicated to customers. In order to strengthen the 
validity of the study, data were continuously displayed using a 
projector during the interviews, allowing the respondents to 
immediately read and accept the collected data. After that, the 
collected data were displayed and analyzed using matrices (cf. 
[35]). The analyzed data were finally summarized into a 
matrix comprising values related to sustainability-oriented FP 
customer values that may be of interest during planning, 
design, development, marketing and sales of FP offers. For 
reasons of confidentiality, only an aggregated view of the 
analysis is presented.
4. Findings – a set of sustainability-oriented FP customer 
values
To structure the findings, the EU’s [21] three main 
sustainability aspects, i.e. economic, ecological and societal, 
have been used to facilitate a better understanding of the 
importance of the sustainability-oriented FP customer values 
found and, further, how they can be communicated to 
customers. The customer values considered as FP-specific are 
attributed with (s). FP-specific means that a customer value is 
closely tied to the FP concept and its unique or highly specific 
characteristics. However, other concepts with availability, 
productivity or efficiency levels stated in the customer 
agreements may partly overlap the FP specifics.
Table 1 - Sustainability-oriented FP customer values
# FP customer values
Economic
1 Decreased costs – e.g., less fuel or energy needed or that lower quality 
of fuel can be used
2 Increased revenue – being able to better keep the focus on the core 
business by using an FP with specified availability instead of, e.g., a 
product based on the similar hardware, enables over time increased 
revenue per equal unit of time 
3 (S) Total cost of ownership (TCO), cash-flow, assets – no need to buy 
products and build assets. Improves TCO and cash-flow compared to 
an investment
4 Improved productivity – the level of productivity is improved by 
using an FP instead of, e.g., a product based on similar hardware, 
which enables more completed work or output per equal unit of time
5 Improved performance – the level of performance is improved by 
using an FP with an agreed-upon level of availability, which should 
minimize problems (i.e. down-time) by predictive and proactive 
maintenance as well as keep the quality level wanted
6 Increased efficiency – e.g., by high technology content. This is further 
a branding and differentiating (towards competitors) factor, which 
enables high productivity or performance.
7 (S) Availability – improved, agreed-upon or guaranteed level of 
availability
8 (S) Convenience – saves time and is less complex to manage over 
time
9 Improved distributor and dealer service planning – necessary and 
required to achieve the customer uptime- or availability agreements
10 Improved distributor and dealer and customer relationship – added 
services and contract levels enable enhanced relationship between 
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provider – dealer – customer
11 (S) Fleet management - improved productivity by use of fleet 
management conducted by FP provider
Ecological
12 Enhanced or improved environmental consideration and care – in 
comparison to using other solutions
13 Lower consumption of energy and water – affects the cost of 
operation as well as is beneficial for the environment
14 (S) Less maintenance needed in other parts of the system where the 
FP is used or operates
15 (S) High level or advanced service-support system
16 Lifecycle analysis  – lifecycle analysis or assessment of costs and 
environmental impact
17 (S) Provider knows when and what maintenance is needed and takes 
care of it in a predictive and proactive manner, enabling planned 
maintenance instead of reactive.
18 Improved operator behavior, skills and competencies through 
commercial training programs – improves wear and tear, availability, 
productivity, energy and fuel consumption, and lower costs for 
maintenance
Societal
19 Improved safety around the FP in operations, and in particular for 
users, operators and service or maintenance personnel
20 Improved work or operator environment around the FP for users, 
operators and service or maintenance personnel
21 (S) Customer productivity improvements - technical training and 
knowledge transfer enable customers to improve their productivity
22 (S) Focus on users – the FP should “always” work (availability) and 
be easy to use (technologically and ergonomically)
Table 1 comprises a number of potential sustainability-
oriented FP customer values considered as central by the 
respondents to communicate to customers during planning, 
design, development, marketing and sales of FP offers.
Regarding the economic customer values, besides 
decreased costs and increased revenue, an interesting aspect is 
that since, the provider retains the ownership, the customer 
will not invest and build assets on its balance sheet, thereby
most likely improving many key performance indicators as a 
result. The customer’s cash-flow will, depending on payment 
schedule set-up, also be more even if a flat rate payment 
schedule is used, unless it is agreed that a higher initial 
payment be paid to compensate for the initial provider 
hardware, software and service-support system costs. 
However, the customer’s operating cost may increase 
somewhat to compensate the provider for taking on additional 
risks and responsibility as well as the asset on the balance 
sheet. Further, using FP instead of, for instance, products with 
add-on services will likely improve the customers’ 
productivity, performance and efficiency, due to a higher 
level of integration between the hardware, software and 
service-support system. Another interesting customer value is 
potential fleet management by the provider, which will ensure 
that the FP operates well, is repaired and serviced as needed,
based on data from on-line or off-line monitoring.
Concerning the ecology-related customer values, enhanced 
environmental consideration and care, compared to when the 
same hardware as offered as a product, is of interest. The 
ecological footprint and handprint, due to monitoring and an 
increasing predictive and proactive repair, service and 
replacement of spares, based on actual needs (i.e., facts), will 
make the footprint and handprint smaller throughout the 
lifecycle while at the same time optimizing the FP lifecycle. 
An improvement in operator behavior i.e., on the part of users 
or operators of the FP, may also have a large effect on the 
ecological handprint by minimizing the need for repair, 
service and replacement of broken parts. Further, improved 
operator behavior and the use of FP instead of a product, for 
instance, may lead to lower consumption of energy or other 
resources needed during the operation of the FP due to use of 
(continuous) simulations and optimizations.
Pertaining to the societal customer values, as a function 
may change gradually over time when requirements evolve or 
disappear, it is possible to gradually improve for instance 
safety and the work or operator environment around the FP. 
Further, transfer of knowledge and advanced training of the 
customer and its employees can further advance the 
competitiveness of the customer, and hence prevent being 
outdated on the market. This may help to preserve jobs in
many locations where there are few other job opportunities, 
and thus support and retain regional stability.
Why is the set of customer values proposed important for 
the planning, design, development, marketing and sales of 
FP? One reflection from the respondents on this matter is that, 
when FP providers interact with customers, it is easier to be 
constructive and solve customer problems and pain-points 
when discussing what the customer wants i.e., the customer 
values, and a lot of “how” and a little “what”, instead of a 
little “how” and a lot of “what” (which is common when 
selling, for instance, products). This enables value-based 
selling and allows the FP provider to increasingly focus on 
understanding the customer’s problems and pain-points and 
business as well as production processes where the FP will be 
used.
4.1. Analysis – from a legal and regulatory perspective over 
time
As the FP contract duration may span up to 30 years, there 
may be a lot of changes, except for what is normally covered 
by change and obsolescence management, during those years 
that were not possible to predict or even foreseeable due to the 
development of society, technology, legal and regulatory 
frameworks, etc. The changes and perceptions in society can 
quickly make something obsolete, e.g., if something pollutes 
or kills. Great leaps in technology can also quickly outdate the 
current technology, and thus when selling a function the 
provider can replace old parts of the technology with new 
ones and, hopefully, deliver the function more efficiently with 
smaller footprint and handprint. As legal and regulatory 
frameworks emerge and develop, they can change the 
conditions for a sustainable FP win-win situation 
significantly. If the changes are possible to manage by 
changing some of the software or minor parts of the hardware, 
the provider will probably do that. However, if the costs 
associated with changes are considerable, for instance, large 
changes in the service-support system, or major parts of the 
software or hardware must be replaced, that may cause the FP 
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economic and/or technical lifecycles to be disrupted and the 
FP to reach end-of-life. It is, of course, very hard to foresee 
what the future will bring, but it may be advisable to design in 
order for the hardware, software and service support system to 
be upgradable, and that addition of new technology and 
functionality and e.g., new safety and security measures as 
well as environmental controls is possible. The management 
of operation constituents is of course also affected by legal 
and regulatory changes, but is likely less directly affected than 
the triad delivering the function to the customers.
5. Discussion and conclusions
The paper outlines a set of sustainability-oriented FP 
customer values, which comprises sub-sets of eleven 
economic, seven ecological and four societal ones. The 
customer values can be used by FP providers and customers 
as well as researchers when addressing planning, design, 
development, marketing and sales of FP offers. The proposed 
customer values corroborate most of the FP sustainability-
oriented customer values brought up in existing literature, and 
the customer values may further also be applicable for other 
concepts such as TES and PSS/IPS2 as well.
The theoretical contribution is a set of FP-specific 
sustainability-oriented FP customer values combined with the 
notion that the developing and emerging legal and regulatory 
frameworks will likely require preparedness and resources for 
adaptions and changes over time. Legal and regulatory 
changes will happen over time, besides which there will likely 
also be societal, technological, safety and security, 
information security and digital preservation challenges and 
changes to cope with. If it is not possible to cope with these
developments, the FP lifecycle will likely be disrupted and 
reach end-of-life.
The practical contribution for customers is a set of 
customer values to use when planning for or acquiring FP in 
order to meet the current and future requirements on 
sustainability posed by society, stakeholders and legal or 
regulatory frameworks. The practical contribution for FP 
providers is a set of customer values to use when 
communicating to customers during planning, design, 
development and later marketing and sales of FP. The 
customer values may, of course, also be used internally by the 
providers. The customer values 3, 7, 8, 11, 14, 15, 17, 21 and 
22, are considered as FP-specific and can thus be used to 
differentiate FP offers towards, for instance, product offers 
based on similar hardware. 
The managerial contribution for the customer side is that 
the proposed set of customer values can assist in aligning FP 
offers towards sustainability-oriented requirements or key 
performance indicators. For the provider side, the proposed 
set of customer values provides a further insight regarding 
which sustainability-oriented customer values to highlight 
while interacting with customers during early planning, 
design, development and later marketing and sales of FP.
A reflection on the results is that the proposed set of FP 
sustainability-oriented customer values can assist companies 
when moving from products and services towards further 
advanced business models and offers, which may be a 
necessity for many companies in order to continue to develop 
and remain competitive. Further, it will likely be necessary to 
develop both the technology and business model(s) used to 
stay ahead in competition.
Another reflection pertaining to the results is that emerging 
concepts such as ‘circular business models’ and ‘ecological 
handprint’ are of interest, and that the FP concept already 
addresses these to a certain extent, since the FP provider 
assumes greater responsibility and retains the ownership, as 
opposed to merely selling products or services.
Regarding future research, case studies to investigate the 
sustainability-oriented customer values with FP customers are 
planned in order to verify the set of proposed customer values.
To sum up, the proposed set of FP sustainability-oriented 
customer values can assist FP providers and customers to 
together find sustainable win-win situations where value is 
co-created. The customer values further enable a shift in 
focus, when FP providers and customers interact, from “what” 
towards “how” – which allows for value-based selling. This 
may be essential in order to provide a competitive edge and 
differentiation, and may allow both the provider and customer 
to stay innovative and profitable in global competition [17].
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